Role of signal transducer and activator of transcription 3 in liver fibrosis progression in chronic hepatitis C-infected patients.
In vitro and animal data suggest that hepatitis C virus (HCV) proteins might interfere with signal transducer and activator of transcription 3 (Stat3) signaling. It remains unknown whether Stat3 influences the apoptotic-proliferation balance and how this may relate to liver fibrosis progression in HCV-infected patients. We assessed Stat3 expression and DNA-binding as well as expression of its regulators protein inhibitor of activated Stat 3 (Pias3) and suppressor of cytokine signaling 3 (Socs3) in 65 HCV-infected livers at various stages of fibrosis progression. We then determined the level of expression of the proliferation markers cyclin D1 and proliferating cell nuclear antigen (PCNA) in conjunction with pro- and antiapoptotic markers Bax and Bcl-2 in the same liver samples. With the onset of fibrosis, Stat3 DNA-binding decreased and became almost undetectable in livers with bridging fibrosis or cirrhosis. Stat3 DNA-binding inversely correlated with Pias3 expression and Stat3-Pias3 interaction increased with the progression of fibrosis. Cyclin D1 and PCNA in hepatocytes decreased dramatically during fibrosis progression and levels highly correlated with Stat3 expression. In addition, an antiapoptotic profile due to upregulation of Bcl-2 principally in infiltrating inflammatory cells was observed with progressing fibrosis. In conclusion, fibrosis progression is characterized by a continuous decline in Stat3 DNA-binding activity related to overexpression and progressive interaction of Pias3-Stat3. The decrease in Stat3 activity correlated with reduced hepatocytes proliferation and a positive antiapoptotic balance in infiltrating inflammatory cells that are known mediators of cell damage in HCV.